Effects of dietary conditions on the pool sizes of precursors of phosphatidylcholine and phosphatidylethanolamine synthesis in rat liver.
We developed a new method for the determination of choline- and ethanolamine-containing precursors of phosphatidylcholine and phosphatidylethanolamine after their separation by HPLC and we have studied the effects of different dietary conditions on the pool sizes of these metabolites in rat liver. Fasting for 48 h induced only a small decrease in the amounts of phosphatidylethanolamine and its water-soluble precursors. Upon refeeding with a high-sucrose, fat-free diet for 72 h, the levels of ethanolamine-containing compounds were only slowly restored. The effects of various dietary conditions on the amounts of phosphatidylcholine and its water-soluble precursors were much more pronounced. Fasting induced a sharp decrease, especially of the amount of cholinephosphate. However, the levels of phosphatidylcholine and the choline-containing precursors were rapidly restored upon refeeding for 24 h. Continued refeeding for an additional 48 h enhanced the cholinephosphate pool size to a level more than double that found in normally fed rats. The latter effect was accompanied by an inhibition of the enzyme CTP:choline-phosphate cytidylyltransferase. The results are discussed in view of a possible regulatory mechanism that may balance the amounts of phosphatidylcholine and phosphatidylethanolamine.